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FOREWORD
This report represents the current status of a continuing resewch effort to ientiy"

va-iables that are significantly related to mine and boobytrap detection expr-dsc. This
report does not document successful achievement of the sated research objectie: insead
adrsigtepoW.Teer, onlyn almtdisrbioolhsrepor is beng
t ret-ort an initil approach explored - develop a suitable methodology for use inadrs--n -he problem. Therefore. onliy a liited distribution a." this .re:,z :- bedng 4

made at tis time. Despite the preliminary nature of t reseach hower, ths report
can serve to highlight certain information and findings relevant tr- .-.e wholk problem or
mine and boobytrap detection that the combat soldier has had to contend with in the
pat and niust be prepared. through beuer t-aining, to contend with in the fuure

Ths report presents informat'on about operationm conisideWrions relevant to the
mine and boobytrap detection process. Part of the information was collected to provide a
data base from which answers culd be formulated to 23 questiors developed by the U.S.
Army Mobifity Equipment Researc:h an~d Development C-ener fMERDCF. For Bell oir,

The design and condutct of this resew-& wer accomplished by Mr. Jeffte -L. -Maxey

and Mr. George J. Makgner under the direction of Dr. 7.0. Jacobs, Directo; HumRRO
Division No. 4. For Benning. C-eorgit Military surpport consisting of SFC J.F. As4 ..
PSG Lathaniel Henderson. SP4 Lnswort E. Smith, PFC Ennis R. Brooks. and PFC
Raymond C. Singleton was provided by the U.S. Army Infantry Human Research U.nit.
This Unit is currently comm.-anded by LTC Wilys E. Davis; during the inIti tage-s of the I
proimc it was cummanded by I.TC Chester I. Chri. e.

HumRRQ research for the Dcparnmn of the Army is co-uced unde Armv A
Contr-ct DAHC 19-73-C-0004. Army Training Re earch is performed undez Army -roject
2Q062I07A7..4

Meredith P. Crword I
Pre -sident

H-uma-n Resouces Research O.#gannatlon

I
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PROBLEM

Casimaly-jnftcmng dr es suc~h as iM%( And b0WU ooyIn - part of the snenal of :

weMapons that both conventionari nd irgent forces t~i in defensive and offeare

indrieualsoldies --yholigca acit, and have a serious effect on, a unifs mnethodo

cau~issustained-_ by the units interviewed werme fma contact with'iaines and biobytaps- Since mwre-s 4;nd boobytraps aelkywbesdon!tebattlefie'-ds at ieast as
mur-h as during thze Vietnam- conflict, a need clearly emists to imp. ow the soldie-Is abiity
to deal wizih thesedres

Unaided detection by man has long een recognized as one of the rost effective
mean ol couMcnng7 this probem. as has been Mid. certain indiriduals have, excep-
tional ability in this area, idetifying and studving such soldiers could pv;ie iualauabk
information on Vie bails of their, unusual detediai abiliy.

T he object.-A4 the present rexeach w erea to desaibe the tatctics anti tedwniaues
used hr soldimr idsmntied as exoert n- me and boobytra detector, and (b) to identify
the psYcholnjaL. bwakrond, and- Army experhnace variables tbat diffatentiae ap-a
frmM non-expert detectoprs.

Mkethodoiogini problem--s wert ic~eti 5ubjek sposesin the h-igh depee ci
detection expertise desired, identify~ the specific operationai considerations and indivkhrd
c-haractenstigs likely to be relevant to nr i boobyin-p detetion, and determine the
conditions under winhtcb subjects would be studied.

APPROACH

i )cether enneared to be jitein the vwav of criteri to use in kientifytw Uhed
hhily eyper detectors. *At were &s.id to exIst the opinion of peers and supetiorm wzsused to idniythese rare individuals. -,he nomintjo of aprpriate subjecS ras
based o-n the k-1nown prat IneY of a,-c renutabon of these individuas for- detecrion

expertise. Apnpriae~ CONUS arganizaticns- -ere ssd tou werhi techlnxe tofetf
al availM-!e exe-t mrine and4 boo-b vrrp aecnd -id eons number of n-on-experts, to
be seleted from Iifantry, Mechnnized;Anrnor.. rid E. xineer uis These i 4dais wr
then tO be i nterv-iewed and tested by a Hum-RRO -esea-rch team at a mnutuahv acceixabie- te.

Follow0-ing thilsr sAeion process. TS subiecs 1t7 I nlced mren _flnJ -A= ohcr rum
egtOrgan-izo wew. intcsviewed and ted :tsxntaltin . e nrocedrwas annr.e th e t.~ ,nmall groups ro mtIIiucL. Uiniiual inasmmiv . Subyrfts

al-so comwletod a , Ackrou-nd information 4ceatszr Add-inald brnAground nfonnba-
tiMn was obtained fram the _211ii's pensorola me.

The far- innraments adiiaemd were fa) the 11uhir'RRO Embhedded tFriSalv _~t
to zneasr- Frrl n1--34DeendeneBr-ce .b le 2-umRROP Number Comrnri-N-n
Test to, meag=-e ability to make rai e-c, t h lnR-RO Verbal CIaaSpuig~inn
Test to rreas're Rbilzty to develop and use 03flL -txicept. anda fd the ilumit RO Caum-

wtendedc.-2_--_1_p-o -time



oasv mwerrefw guid was freloped for use wiAt Infanty -0et ~oOla

- Or~tO- ITtehldllSand tactics eml~e Z-3 ifi mine --W boonyizap

problem. Siiargides wvith apV-riate renom =wie irepared for MecianiedMnMmr

and En*ieer Nt~et

RESULTS

Initially. the Were we ssw as eihrdeeuneryI rrr-xeUbtdOn
VI tederp fe~ ise fo the by 2ii unh Th±,nis neprion-esper dich-otomy
au no adqae to Jr!~ct the wide ff~~ in the aubmecs' det-ection esnre.p AMsO.

kdor u nation pned in the intorria inicatn tir the intitia raling were not

always accrata- As a wnaqoazr. thze m ine smpl we-e re-ewduareC andA
zeciafied ino t;-e eategndzn of as R Hblv Ene-- Msby. Detector. Th:) Exvt- Ex I=
Detector, and (el Nwon-Rvert (NF-Ezm Detv-nor. Since te officers in tke ~ydid notI ~ ~ ~~ ~ i~lt? ng n mine arnd boo.bytrap detactcnw z aclii~i'werraa i wt
detection cde~ries and their: data we ga_mily nested sepact&y-

Vawo yes of backgow4 itrmation wre aalynd to see wnhr ddfiv-es
exited among te mmt in the thre categwie of dete-twaum ex~uer.e Noinniltaze S
xmned w-me dze -of comnity subjecctid in as a yankh (e -. fan. b cnyj te

of ondroor activities partidpted ira a a yotmm il of vnn- off educwton eom-%Petea.
No stndfcit differernces nvr noted-

theim -ofcanew asmeaumdbyLit HuRIP10Vertal Ckassfiifation 'fte 5nd ACB

Urmm;-ns of the taczics and teq--ions employed wrjut-ing !_emiene

boofyflM WMW eva the folbwng[ tfl Z~It classes off mmme and boubytraV-_ps aroantal foT 9CMrIc ek
d-eted by the sxae=t who vWee rated hi9Wl axr-t

92 9~~~ detatio-n waslw the anaym used to foCat MkM-
u~m b te thecs who wee rzed hi'Jv esmt-.Q

1-3J Ihe wisedark l rocedsae Used hY t Mb1eis ni-ro w e rad V hIt-l
aisdeftectos ra s to ok ou RaoM9' the-&ec'&q Ot o e

agatei view and Ur'- oo bet A into the am in f--,t of Mhe for a
maredufid iasetoa.m

4)M"s ~, zut- etc wee rated as hi4W aez-t- detecto-rs s&A i h ey
mrntupned itidkations_ of mw a boabyuans that -vwr.-W t- be fiaa

!tvOften Or frWuenty
5_) A high oa~ryt o-f soott r-L o w--e I-At isbt aper

oetersw cri. a w- nt~i to detect bk'dle c1-deskur~
mwavrng as -he.- UwIN s nor- ed

ffii mw- cnn ted as oxper t =or' a i desemwo to be the O
4te ff men Of dteceinw dr-ion r4fc-- underf watr
-)AS witihtv detnliowi rTam geOCI to iciheeL there was aCWeOI

de~min the aMWe_ rr-n Mwrari tiarrr a- Which Offs o2 vi
god nok iymn M rade 6-tce-Aso she raze Oo.- o e cow n
praci a;a a the wcdiboiort of erzxouirig robes and booby4,

flpsmannmed and v&i0Eiw4 be a~v mrat
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f8- in comb*sxtui:.!,as fl-re conct wnnl t~e vi=-n I~n~ n±n

mmnd ao dyared rcM xetudcsxcs~e ee~nnwx in the me 23! moem-en. oreidered to I
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Chopter I

INTRODUCTION

This reporL presents the results of a survey of U.S. Army Infantr,, Engineer, and
!lechanized/Armor personnel, which was conductpd to determine the tactics ;.'nd
techniques uraed by personnel who have manifested a high degree of mine detection and
boobytrap expertise, and to explore the psychological, background. and Army experience
variables related to that expertise. The surv2y was conducted at selected U.S. Army
installations located within the continental United SWa'es (CONUS) during Marcl, April,
and May 1972. The survey was limited to combat-expirienced military personnel, some of
whom had performed as expert mine and boobytrap jetei.tors and some of whom had not.

This work was initiated by the U.S. Continental Army Command (CONARC) fo,- FY
1972. Subsequently, the Mobility Equipment Rsearch and Development Center
(MERDC), Fort Belvoir. Va., developed aset (A 23 requirements in the mine/countermine
research area to support on-going MERDC research. HumRRO was requested by MERDC
to develop information to meet these requirements. As a consequence, the present report
reflects both research and information needs of CONARC and MERDC.

MILITARY PROBLEM

Casualty.producing devices such as mines and ,oobyraps art part of the arsenal of
weapons which both conventimal and insurgent forces employ in ceea'C-we and offensive
postures. As weapons. the devices can inflict seri;ous casualties, and m.y also inpair the
individual soldier's psychological capacity to respond in an appropria e manner during .
military operation. Mines and boobytraps also have a serious effect on a unit's method of

operating in combat.
Previously collected dat' indicated that in Vietnam. during 197. approximately

33% of the casualties sustained by 1he units intentiewed were from cntact with mines
and boobytraps. Since it. is likely that mines and boobytraps will be used on future
battlefields with at least, fe same frequency as they have bWen used during the Vietnam
conflict, a need clearly exists to improve the scdier's abiiity to deal with these devices.

Unaided detection by man has long been recognized as one of the most effective
means of countering this problem. Reports from Vietnam indicate that as much as 60%
of ali mine tnd boobytrap detections were made by visual or related means. It has also
been said that certain individuals have exceptional ability in this area. If it is true that
such soldi"ers exist, their identification and study could-provide valuable information
concerning the variables that forn.- the basis for t-eir u usual detection ability.

'Exploratory study of detection snd avoidance of mines and boobytraps in Vietnam comnbat.
conducted by George J. M'agner. HurnRRO Divisnon No 4, in 196S.

Preceding gtge blank



F RESEARCH PROBLEM

The objectives of the present research were (a) to descaribe the tactics and techniques
used by identified expert mine and boobytrap detectors, and (b) to identify the psycho-
logical, backgound, and Any experience variables which differentiated expert detectoi
from non-exten deiectors.-

One of the most eifficult problems encoun.3'red ws the locating of individuals who
could be identified as exnert detectors. While hnrsay reports have indicated that highlyexpert rrine and ho=.nbhytr-p de-ctors do exist. At is not clear what dimesions would be_ .

Slike o characterize these :pecial individuals. Therefore., specifying criteria that could
be used to ids.ntify export detectors proved to b a difficult problem for which then was

; no complet y saisfactomy soution. H ow e.ver, %-eaim indi. .uals establish a rep tation. =9
i for detect'an expertis whw.,h hecom--. known to other menbers of their unit. TI-raefore, .
~~it was de, Wed Ulhat selected milita-ry organizations in CONUS would be asked to identifv
~appropriate nersonne! from intantry, Armor. and Engineer units. The experts were "vo be

nominatd by their pee c- s.,ocriori or the basis of known proficiency or reputation
for detection expertise.

Other methodolgicaIl problems posed by the research ctjeci-es were (a) the identi-
fication of the specific operational considerations and subject variables that would be
likely to L relevant to mine and boobytrap det"xLion, and (b) the deternination of the
conditions under which the expert and non-expert detectors would b- studied.

The selection of the operational considerations and the subject vdriables which were
studied was based upon guidance from three sources: The Mobility Equipment Research
and Development Center (MERDC), a review of relevant psychological literature, and
expert military opinion.

The operational prnsiderations that w',re believed tw be relevant to mine and
,boobytrap detection fell in he following categories:
C~ ( I Factors affecting mine and boobytran detection.

(2 Methdcs used to detect mines and bonoby n-aps.
i-it laxm ut- and normal distance at which mines and boobytiaps ar-

4jSedaw detection occurs under different conditions c~f vsibility
and mine and boobytrap likelihood.

(5) Detection of mines and boobytraps under water.
(6' Mine and boobytrap detection from veh icles
(71 Problems encountered in off-road operations.
(8) Combe tactics involving mines and boo-ytraps.
(9i The effect of rnaneuvering around detected or susqected mines and

booby traps on time lost, firepower and vulneabili!y.
(10- The effect of metal debr-.s and other objects on the use of mine detectors.
(il The adequacy of combat intelligence with respect to mines, and

boobw-Eapsz. I
(12) Suggested aids and equipment for mine and boobytrap detection.

The subject variables (j.-dividual characterinic-s that were considered relevant fell in
three broad categories: (ai personality, (b) abiiUty, aptitude. and interest, and (c) back-
ground. The su bject va iables studied are listed in Table 1-Whie the _wAi-ta.r- tonics and subject variables that would be studied were being

specified, it was decided that an interview-testing format would be the most efficient and
reliable method for clilecting data. It wai bei -ved that the personal contact engcndered
by an int-rview situation would be more likely to elicit the undivided attenticn and
cooperation of the subjects than would an impersonal set of questionnaires admini-tered
in a large group situation. Consequently. a HumRRO inteniewn,-ig teaim was formed to

4 - - - ---=--- -- -



Table

Subt Variables Studied

Psichologica Variables Field Wnependenee.ependerceS
Tolerzac at Arnb~guity

ifltemliation - Exten'ulizati
Open vs. ClsedMindedlnes

Manifest Anxiety
indi-vidwal Premineiwce

A-pvd D-ecision M'.aking
Abfli to, Use Concoepts

Ability, Aptitude, andl interest Genrwal Learng Ab'aityI

Abiriy to Visializ Spatial RelatinshipsI

Pecepai speed
Mechanical APtitide
Automotive Interest

Electronics Interest

Yeas of ed cziOxptted

conduct structured persona! inter-lews and to adnmister (in smdl groups) tests -ak

inventories that would cover- the operational considationt-i and w'oject, va-riables select ed

ThMe HurpR-RO team consisted of a- w-ea#n je Adeinterviewer and an assista-nt test
admilstr-ator. The team leader was a rn-te-a -Array fficer with comnbat experience inI
World War 11, Korea, and Vietnam- The aciin.a nonco-mmissioned offit-ir (E7)
assived to the IL&. Army Infantr Hum-on Rend'rch Unt (1HRU). was a Vietnam -ombat I
veteran. At one post, because of Uhe lare num-ber of subji;&ts to be interviewed, a --other
Infantay HRU NCO E-1) with Vietnam exn-eJence assi:sted the zear by conducting 10
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Chapter 2

METHOD -i

SUBJECTS -

In order to obtain subjects for stt-dy, CONUS organizations that were believed to
have -ppropriate personnel were contacted. -hey were asked to identify expert mine and
boobytrap detectors and make the identified individuals available for interviewing and
tesing by a research team from HumRRO Di-ision No. 4, Fort Bennin, Ga., at a
mutually acceptable time. It wcs also requested that an equal number of non-expert.
combat-experienced ind-iduals be made available for interviewing and testing during this
same period. In order to provide an opporunity to study response differences as a
function of t eir job designations, as well as their detection expertise, subjects were
obtained fron, Infantry. MechanizedIArmor. and/or Engineer units. Where no subec s
with oitstan-ding detection expertise could ,s- identified, these units were. asked to
provide individuals with considerable combat experience who wece knuwn to be highly SI

pro cient in their job. The subects provided are listed by organization and location in

ENE- Tabe2I

Table 2

Mine wa Boobytrap Dtection Subjects Identifid

By OrganizationA
A

Ranger Depantme.-i, U.S.
Army lnftany School Fort Bn ,ing, Ga. 6

197th Infuitry Brigade Fort Benning, Ga. 10

tL&.Army JFK instkutefor
Mitrv Assistance Fwn BragN.EC. It

-82d Akborne D vision Fo t Br g N.C. 1i 6

4t-h Mecani--d Division Frt Carson, Colo. 10

11; Corps Fort Hood, Texas 14

U.s. Ar-n-f A.nor Center Fort Knox, Ky. 7

U.S. Army Eng n , Cmen Fort Be -r, Vs. 2

78

371 .p mite na vd 7 offl'ars



The subjects were 71 enlisted men (SS through E9) and seven officers, ranging in
age from 20 to 45 with the median age being 27 years- All were combat veterans with
mos of their experience being fairly recent in Vietnam- The median amount of combat
experience wps 1.80 yea-rs. During their Vietnam duty. 78.2%. of the subjects had engaged
in search and destoy missions, 77.0% had engaged in reconnaissance mission-, and 61.5%
had engage.d in comibat patrol m'-ssons.

MATERIALS

Materials were developed to obtain desired background information, test the subject
in appropriate areas, and provide a comprehensive interview gide to obtain complete
information on the mine and boobytrap detection problem. These items were us-d in a
pilot test at Fort Benning and revised prior to the major data collection effort.

SACKGROUND INFORMATION

Basic background iniormation was obtained by having the subject complete a
questionnaire that elicited the following information: name. grade, present unit, the size
of the community -P which he grew up, activities he engaged in as a youth, a e, amoutt
of time in Army, types of training received, amount of time in combat, types of unit
assigned to in combat, duties in combat, tyris of operations pm.ticipated in during
combat. cas;wl ies infli- d -and sustained by his uni!. caalties caused by mines and-
boobytraps. number and ty-pe of mines and boobyrap detected, methods of detection
used, and mines not detected (ones found later. by others;.

Additional background information was omained from the subiect's personnel fie.
This informeion incuded the individual's General Tehnical (GT) aptitude area com-
posirte score, number of years of education comieted. and the eight Army Classification
Battery (ACB) test scorm. The ACB tests provided measuremeits in the areas of verbal
ability, arithmetic ability, me-hanical abuity. ability to visualize spatial relaionships
(pattern analysis), perceptual speed (clerical speed-. automotive interest-, mechanical
artitude. and electronics information.

TEST INSTRUMENTS

The four test instruments that were used in the research were developed at
HumRRO Division No. 4. The HumRRO Embedded Firwe.s Test -- is designed to measure
Field independence-tC-eendezce. In this test the subject must, discover the location of
-simple geometric figures embedded in complex geomet-__ figures The test was deeloped V

.ing HumRRO Basic PResearch Project 19, and has a m--st-rtest relability of at _ .57 4
and a Tlit-half re y of .89. In addition. the tr is sinificantly but only moderately
ccrrela,.d (r=.54: df= 156. p < .01) with the -ucation Testing Service's Hidden
Figures Test (Cf-), which is a highly reliable mw.-iasr of the Field Independence-
Dependence dimer-Mon (Jackson, Messick, and Meyers._ it Thus. the HumRRO Embedded
Figures Test arpti to be a reatively reliable and moderately s table test and appets. to
some extent, to measwre the Field lIndeperde.--Def-cr4eedernce dimension.

The HumRRCO Number Comparison Test (NOT) end the HumRRO Verbal Classifica-
-bon Test (VCT) 'vere aLso developed daning Basic Re.srbc Project 19. T-he NCT is
designed to measure an incd:idua!'S abiLity to make rapid detisions. in ths test, -the -
subject is required in a s lo period of time to evaluate pairs of numbers and determme

Km
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whether the components of each of the pairs are the same or diffemrint. The VCT is
designed to measure a;% individua's ability to develop and use verbal concepts. In this

test, the subject is reqadred to think about two sets of words and develc-p a concept to
descz'be each seL Next he must think about other specific words and determine to which
of the two- concept classes they belong. The split-half reliabilities of NCf and the VCT

are -81 asd .97, respectively. x
The XCI and VCQ are ni w. experimental stage, so nothing f=n' is known

about Ok-er construct v-alidity. However, bot of th-e t have moderate corr.tirnswith ArmTy Cl--fcaion Ba'as-ry ACB' tests Otat mea~ue_ abiht-es simi------r to those the

HumRRO -vs were de.iged to mezsae. For --imple, u e ACB Verbal test ce rlaies

-49 with the VC while -he ACB Army Cerc a Speed ia z similar to the NCT)
correlates .33 with the NXT. A* would appear that both of the HumRRO tess
are to some extent measures of the ab-ities they are designed to measure. 4

The HumRRO Countermine Opinion Questionnaire is omposed of six tes ins-u-
ments that are measures of various ezsonalitv dimensons or behavioral dispositions Tnhe
tests and the behavioral dimensions measured by the tests are presented in Table 3. Each
teA inntru-et corrising the quesfionnaire has been shown to have boih adequate
rel--b~iy and vidiry. ;V obetC in choosing the tests comprising te quest!-nnaire was
to select tests that m-asred behavioral dLpositions that were likely to be associt with
the abiity to detect objects or devices hidden in wooded areas or in the ground.

Table 3

Test Insn'ument of the Counmmhw Guasdonafr:
Psyd gogi* Dimensions Mees"Wd aid hfitait/

VaWy of qh Test strw nWt
t

,ru M va" Q ;: "ore~ vi

AT.20 SwiS Toerar-e of Nt.e: of mazqrn .33 S3 .86

in 31

Scale" ~ omm of Rnn-nera- 1 18

r

exflwt to0 wh~ich

aen mdu

Contigst upon

Mfiduesse Pro0e W cvc ft r: r5~rns rc~3 B

,3i

I 'C"haeI
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Tab;e 6

Proportion of Subjects by Expertise Groups Who Reported Engaging
in Throe Kinds of Activities as Youths

Detection Expertbe

Activity Hx EX N-EX d 2

Hunting .68 .65 .87 3.31 2 NS
Hikin9 .88 .74 .87 2.05 2 NS
Athletic .80 .83 .74 0.55 2 NS

Thus, with respect to the subject's nonmilitary background, none of the experiencev
areas explored was related to the subject's detection expertise.

PSYCHOLOGICAL VARIABLES

A one-way analysis of variance was performed on each of the nine sets of cognitive
and personality test scores with the between-subjects' variable defined as the level of
detection expertise manifested by the enlisted -ubjects during their inte-m-ews (Table 7).
For only one of these psychological variables, Use of Concepts (which was measured by
the HumRRO Verbal Classification Test), were the differences amoni, the expertise
groups significant (F (2, 67)= 4.79, p < .05). Thus, of the nine psychol4cal variables
studied, only one, Use .3f Concepts, was significantly related to the abili - to detect
mines and boobytraps as defined by the three levels of detection expertise.

Table 7

Performance of Experise Groups by the Cognitive and
Personalit : Dimensions Measured

Dimension ... . ..

Measured N JX S D N 'x 1~~so, . ' SD (

Field Independence-
Dependence 25 12.4 6.1 - 23 9.7 6.2 22 9.6 6.5 1.5 (2,67) NS

Rapid Decition

Makinq 25 41.8 8.9 23 36.2 7.3 22 40.1 11.6 2.2 2.67) NS

Use of Concepts 25 53.2 7.1 23 46.9 114 22 44.0 12.4 4.8 (2,67) < .05

Tolevsnce of
Ambiguity 25 8.9 3.2 23 8.7 2.8 21 8.5 2.9 0.1 (2,66) NS

Internalization of
Reward 25 8.1 4.1 231 8.2 2.8 21 8.1 4.0 O. (2.b) NS

Open vs. Closed
Mindedness 25 4.0 0.8 23 3.8 0.6 21 4.0 0.7 1.0 (2,66) NS

Mechlawellianism 25 3.8 0.7 23 3.6 0.8 21 3.6 0.9 0.5 (2,86) NS

Msnif t Anxiety 25 12.4 7.2 23 13.5 7.0 21 1.L3 6.5 0.5 [2,65) NS3
Individual

Prominence 25 4.6 0.6 23 4.2 0.6 21 4.2 0.5 0.3 (2.-6) NS-

14
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ABILITY, APTITUDE, AND INTEREST

A one-way analysis of variance was performed on each of the ability, aptitude. and
interest test scores collected, with the between-subjects' variable defined as the level of
detection expertise manifested by the enlisted subjects during their interviews (Table 8).
For each variable, none of the differeiices among the three expertise grogps was signif-
icant at a reliable level. These results suggest that none of Lhe usual inasures of a
soldier's ability, aptitude,-or interest are significantly related to his mine and boobytrap
detection ability as defined by the three levels of detection expertise.

r TableB8
Performance of Expertise Groups by ACB and GT Scores

Scares N X SD N X 7 S7) N7 so SD df Pl

ACB I
Verbal 16 111.5 16.; 16 10018 26.9 14 103.7 23.2 1.0 2.43 NS -,

Arithmetic 16 100.9 18.8 16 94.2 184 14 98.6 * 2 0.6 2,43 NS

Shop Mechanics 16 107.6 14.5 16 111.3 27.2 14 101.9 15.9 0.8 2,a N$
P -e mn A alyis 16 102.0 2 ,9 is 100.5 19.5 14 112.6 12 A4 1.7 -143 US

c;%ica! Spe*d 19 104.6 18.6 18 107.6 27.5 14 103.4 18.3 0.2 2.43 NS

Automotive
.nfornatn 16 100.9 15A 16 101.0 15.9 14 101.5 17.4 0.0 2,43 S.

AFtkm".- iS 106.6 12.1 16 100.6 15.6 14 10 lA 2S.9 07 2,43 NS

Electrcnics
nornation 16 103.8 16.1 16 97.5 21.9 14 99.4 22.9 0.4 2.43 NS

GT 17 1063 149 - 18 99.6 17.0 14 102.1 20.0 0.8 2.4S NO S

8ACB Arpny Cimificaricn Bt-nry itecs; GT. Genert Te7.niV (ahti-t- weal est.

CORRELATION AN'"L7;SIS OF PREDICTOR VARIABLES A
The fact that none of the predictor variales discriminated between the groups as

constituted led to the suspicion that the process by which these groups had been formed
had been less than accurate. Consequently, supplementary analyses were undertaken W
determine whether the criterion of "expertness" had been fa1tacious.

A second member of the research staff. with substantial ern,erience in small-unit
operations, was asked to develop a set of criter:a for judging expertness in mine and .
boobytrap d&eetion. A numerical rating was assigned to each subject in the sample by
applying these criteria to the interview data. These ratings were correlated with thos
obtained from the application of the original criteria. (Both sets of criteria, together with I
procedures for de-eloping numerical ratings from them, are presented in Appendix A.) 5
The resulting correlation was .78, which is highly significant', p < .001. Since these two
sets of numerical 1atings were obtained independently, it was concluded that both

Is
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classifications were based on essentially the same variables, and that the reliability of
original classification was satisfactorily high. Consequently, the two sets of numerical
ratings were combined, using a standard score procedure, to obtain a sirgle c-riterion score
of higher reliability.

This resulting single score was then combined with each of the psychological and
ability, aptitude, and interest variables, with the result shown in Table 9. As can be .seen,
the obtained relationships were quite weak-. Only two relationships-one with Verbal
Classification and one with Pattern Analysis--jere signfficant, and each only barely so.
The results of these analyres support the results of the preceding by-groups analyses,
suggesting that there were essentially no reLationships between the predictor var:ables
selected for study and boobytrap detection expertise.

Table 9

Correlation of Psychological and Ability, Aptitude, and Interest.
Variates With Conbined Criterion of Detetion Expertise

I%

Pivcboc~caiAbility. Apntude. end !i--eet

Field lcepende!ne-Deperence ACB Verbal .12 44
(lEFT) .08 68 ACB Ari ezi -. 01 44

Rapi Dec.sion Making (NCT) -. 2AB Sp Macl-. .05 44

Tolerance of Amibiguity fAT-20 i~~ ~ia pe .7 4Use of C tPs (VT}.5I 68 iAuH PrAten Anayisis -. 32r 44
Scalet .04 57

ACB Autarnaive information -. 12 -44

ji-E Scale) .06 b7 AuBMechai~ica' Apitude .01 4

Open. vs. Closed.Minde-d±essACEltonsifOtll .3 4
cDogngism Scale, .07 6, 7 rr!Tih;~)Soe 47

Manifest Anxiety Anusalei .17 R7

ma-ch -Izeii" iM.. .1:4 67

indwvidua; 0rnirience 111P Scale) .2M

TECHNIQUES AND TACTICS EMPLOYED

Durin, the interviews, subiects were ouesianed- on the de:ect-ion techniques
employed and the tactics that would be used when mine. and bocwoytraps were encmn-
tered. This information provided the data base from which ans-ms to a nu.mber of
questions posed by MERDC were formulated. Answers to spe-ific questions were based
on data summnari-s froranbjets who appe -d to possess the level of exipertise rcired
for a knowledgeable reply. wSince it w a!_) desired that the 'npica ne.r of the da --
summaries be considered. Lhose suinmmies which were related t-, similar topics wvre
grouped and the resulLs developed.

.-1



DErECTION TECHNIQUES USED BY THE HIGHLY EXPERT

Since 'he soldiers classified as Highly Expert (HEx) were considered the most
proficient mine and boob trap detectors, their answers were ased to develop the descrip.
tion of the detection techniqTues typically employed. The responses of these subjects f',r
each topic are summarized in Tebles 10 through 16 and described in the following
paraphs.

The types of mines and boobytraps detected by the HEx are listed in Table 10. It
should be noted that grenade boobytrap, U.S. ordnance Cayimore mines, BLU-3 (CBU).
82mm Ciiicom mortar rounds. 25-30 lb. wrapped packages, and cartridge traps accounted
for an average of 90.4% of the mine ud boobytrap devices found by these subjects.

The tynes of initiating means detected by the HE-- are presented in Table 11_
Trv-wite-activated and commnand-detonated devices were de-tcted by at least 7.2%. in

yterns of the median number found, trip-wLe-activated devices were encountered most
frequently.

The various means used to detect mines and boobytraps are listed in Table 12.
Viql means were used most frequently (68.5%). followed by use of a dog, tcu oh, actual A
contact, and use q,.f a wine detector. A large percentage of individuals (56%) report-d
that making actual contwt (hitting by an element of their unit) was the mearis of
detection 7.3% of the ttmdd

The visual search procedures to detect mue P-nd boobytraps are listed in
Table 13. The primary procedure used (48% of subjects, was to look out along the Adirection of movement to. get a general view of the area and then gradually observe back
into the sarea in front of Ihe individual along this -ine direction. A secondary search
procedure used by the largest percentage of the subjects (43%) was to look to both
f'mnks during the search.

The frequency with which the mei reported observing indications of the presence of
a mic-e or boobytrap which, upon investigation, proved to be false is t.own in Table 14. V
Si-fou percent indicated that vsal "'f alms" we-e experienced either fairly
often or freouently.

corient of their ability to detect mines or boobytraps while moving at the.r unit's
normal rate of speed (Table 15)

The means used to detect mines and boobytraps placed under water are listed in
Table 16. Of those who reported that mines couId be deetted under water (40% of the
HEx), the highest proportion (5% believed that a mine dettector wa t&e most effective :

means of detection. However, 60% of the subjects eithr had no experienc in detecting
devices placed under wjter ar- did not think they could be detected.

TACTICS USED BY THE HIGHLY EXPERT WHEN MINES AND
BOOSYTRAPS ARE ENCOUNTERED

in addition to the basic oroblem of detectirg minec and boobytraps, units must

fEeouently make changes in their tact.:s when these devices are encountered. Detection
capabilities, therefore, continue to influence the type of tactics employed. Dat from te
dete-brs ted as bighly expert were used to provide the vest available information
concerning the tactics typically employed in such situations. Their responses for each
topic are 5unm.-zed in Tables 17-20 and described in .he following psragaphs.I a



Tite 10

Devices Det"cted by the H gy Expert and Mewe
Percent of All Ovices Found, try Type

! emw of HSx
Reporitr Fiding mean Ptent oftTym of Device IEach Ote. (N-25) JAli Devious Fourd

Grenade Bootyt 96 37.3

U.S. Ordnance (Mortar/AnlltjRou-#AF Bombs) 76 20.0

Claynoe Mi-.,s 72 9.7

BLU-3 (C8U) 40 7.6

82m, Chico Mortar Rounds 52 6.3

Wrapped Package (25- 0 !b.) 44 4.8

Cartridge Trap 32 4.7
Standard Metal Prenn Mine 36 3.8

Round Chimorn-Type Mines 24 1.7

MIAI Mine (U.S. & Chicom) 28 1A

Mir drnsn Metal Pi ,-e Mine 20 i.?

Boun Bletty 8 LO

River Mine 4 .4

M72 Law 4 .1

Table I I

Percent of the Highly Expert Who Detected Each of
Five initiating Means. and the Madia Numbe of

Detected Devices Using Each Means

Perrent of HEx winNr4;-
I kieDm* Each Dete.!ed Devices

!tin Means (PN=25) U , Et-h MeM.

Trio Wfire ao25

Command Detonated 72 4
Standard Metal Pressure 36 5

Minirmnm Metal Pressure 20 10

F- Tilt Rod 16 4

i + s
-V--t= - --- - -- ---- =- - - -



Table 12

PUng. of he Highdy Expert Who Repoted
Uing Each of Five Means of Detection t

Frd Couced--W Devices. and Median
Percent of Time Each Method Was Used

IPemn of H i Modia Permn!

Reportiz Uufilz -L Of "'-14; an

Vruai 96 68.5
Actual Cnrt -tWih a Device 56 7.3

Tactual (T-wut 36 12-1
Use of a Traied Dog 28 15.5

Use of a Mine Detector 20 5.6

Table 13

ViuM. Smich Proceres Used by the Highly Expert

SP, amtn of HExWh

Visa S Pracane IReporuUsun Ed,-

Primary

Look out aong the di-ction of movement and then
I-,c--r back m a!O this dir'emon Acu
Look along the dlwec tion of mno rene 24

Swee .. g bac and forthi the a-ea .-'nmeoately
forward of the u-irs oosinon 16

Look out along the drection of rmovemet, starting
with the am dic forw,-d of t-e uW_ -mon 12

L-ss to both fianks Mont and left) 40

Look in tees for s- 4rs

Look under the Lash 4

No secondary proced6ur repormed used 52

19

-=I



P~rcni. Tbl 14
Pow m. fthe Hiqly Expert Who

Repccte Fxperiencing Each of

Four Atwn Elm Ran Nt~

Never84

Zarl ften 4

Frequently 1

Taw*e is5

Percenit of t*A Highly Expert Who 4a
Reporte Spwifiudtit of

Confidence in Ablilty to Detc While

Fi Len of Ranglrw ach) Int
Confidure

Not Canf i 6

Ver-Y CoMnf iea t 7

I Tobe 16

gkwnsOf Deecticrn - ~

Use,- of a dezect ion dt-ice 5
Tacal ss 40

Untof astickto probe 30 -
Vi sjat rtnwn 3D
U~se of rignsMthernMW 20

2Wf tt" total HEx gnoups. 36t hs- ne had any exerra in* a
drtecnn desicas ptacd wxdn %zn nut 24% did not mink *eW dniet

pnd wxid rC cooAd be ea

20



I; Tale 17

sWd Maximum Ptactica Speeds for Detection
of Conoa'emd Mines and Boobytraps

Detection DistnceI
GcdNorma.' (Avesag) 24 9.2 meters

M.,ximum- 25 .-C.6 maters

NC, MIBSs Detected 24 900 f eIrsir

M IS Probable 24 500 meterssb.

6- ~~Maxinmm 2 . fw

Maximum PracticalSpe
No M/BdTs Detected 24 7W0 mewsfltr.
hNIBTs Probable 24 451 meters/i.
MISTs Detected 24 *"lO metersAu. 3

I7
k-wo 25 HE x nfsatns r-idA t~wI~eam- uiets.s Th& 4eed

fltins re proWide by 24 3-'x Infwryi =ut ecs- (tee v*ro no3
HEX Engnrw wtjecut

Table !8

Actfion Rem m en b-7 ta flighty Expert
irn Two Combat &itations

Ur~~~~~~~~~~it~Pcc~ oree oavne h oEe-escWcr evg6

Sinntioc additina wssarm

Unit ordered to adnnc~etefwrnagh Exercuit- s-q ecuare in rak r
ares W*P8 fluSig vbg;-fbyh tp moRtre saeec 60

presence of rninesbbrrws; Repor &nd oundne to mve 44

eney ct~~t ~Auarpt Positv identification 28

Reportr ar it for order-s 16

Contmm*dwn

comWru"em. har meom s meconpes wn W r-,r *- o. r



Table 19

Pemi of the Higil Expert Recommmndiq Modificains i
Waitw Sewc Techniquas in Unuustly Knaius Condiion

tinter 24WE

move sImW 24

Be cnwe cweful in obnrviug 24IBe lesswmet-4inobnving 12

AurmptDO to hett ea with

Keep wef c&wsed dw-m

San-. flhaon, whnViaal ndcing Move by an aftrwat route 63
becrms kmrai"k MWye an Or-o4a rapidly. dir-cgnding

Om ni and boabytnup Uvest 33
-Ask !t~isqs for advkt 4

Stieas .. ar ie trace rw PWa pr ". qieo .soWa-. acid to 04s eon 10m%.

IfI

Effect ofManeuvering Aw Detctd or
Su~cte Miiw~obyws n FurOpmraio Factors

Ckuiwm Fac- Afectnomio F**V

tky wirembi temwy q fl&wi

49- 26% reduton
Uni.'s speed 9645% eeduction

cc 'i I

'Stss12wttet atf~ g rn~ n



The aifferenc in the averWe and manmum disaixes at whIch _qa of wmend
boobytraps rhybe detected (Tanle-2) is much greater in good visibtity (minul-9-3
m e te r s a g. 2 6 m e te s m a ) th a n w h e n v lslb iliv is lim ite d s ( i n d r 5 9 vt rs a v g -, 6 $A
meters mm). Alsw, the znatrwm rate -f mowvement wnsidered prctics when
attemini tc detect mines and boonytiaps decreased as the likelihood of aicnuntamng

IVgreater in goo visibility than in limited visbility for a similar condtLun of maine and
boobytsan l~filil

The actions recommended i two cmba situations invioiing mines and boolqtnpsare reportec in Table I& In a s-ituation wherze no s-*as of the.- enemy bare been- observed
EE and an advance throtgh an wea tha Is susp cted of containig manes tad boobytza.ps has

FR been- o-rdered, the acuioa. recommended fir. most of the hig*l expert were to exercise

-vecal care in mo~ing .94%) and to reduce <eed (60%). In a situaio where an adAc
E has been ordared thrrugni an area where mignz- tfr, woy indicate the presence of mines and

boora34_z arnd enemy contact is possibie, the anions recommended by most wtere to
alert, the unit, stop and look more caefui-ly 16&%)'Y and report, and continue to mo.-

Tabie 19 reports a situation wherv-e enemy Cze (small ams mortarj is being received
and an advance has been acrdered through an emn tha is strorr iz pce fcnann

140%) in this stion wa-a to mova by short rushes. 4ieft~y examining the area
Svween ratwms A n this same& situation. subdecra W-me asked what action they wont" take

VIE ~in the event ris-' 1 szrchimw became mannncticai teaase of eny fire, for czampla. Mi-0t
subjects (63%) peferred to moe b-- an alterase rcuite, wit the next choice being to
move on through the ar pea ry, disregarding the mine and boobhta threat (33%).

When a unit. encou~nters an w- where mines and boobytrzaps are Rispected or

detected, they frequently attempt, to manuver round it. Table 20 lists the'effect of thismaneuvering in cartz;in operational areas- Most nm (881%) felt that some tame would be
lost due to. the need tn ma-ee-. A'- reduction in the unit's Tate of moveent of A.5%

wasew 11-std-When, -b coat with the ecemr and mave--rng to aid mines and
(obt-median. fetthz hdru: s i-i-~ a reduced; the WeduC'JoD was estimateid

at 4% (eftn)_My-wo erc-stin-iczed he the units rainerability to enemy fire
would not be rediuced as a consequevce of mauvnering. Fur those subjecs who si

ralnerabiitv would be reduced (48% j. the median; percent. of stmedreduction was 26%.

NON-flStIAL MEANS OF DETECTION

As noted in Table 12. most mume end bocbvtrn were detected viulyand
= relatively few were detected using tci means tsenie of tou-dP. flowerer. simc there

are -other raw tat might kbclbe usMed t at !U = in6ual to lisa presence of2 1 2 aobyr.p_ Z ?bJ-e asieked wheUher ttey were ever tertedby thewe
nmsns-mwelL, tearing alleixc renc-on. an;d specWa fet~ngs (emotional reaction,).Te re~ne fthe -HEx =dE -1 -a i nTai 1 ak--ta h

ordymeas ued b a -W.projport-i.of he subject s tv'%pecialW feeling" hc
seemed to wante of hnis fIln wa exeec. h sbet

times (mtdeanJ; suibsequent e'ents confinced the valid-ity of the warning provided by the
SIZC leenk 65_5% G." the time (I-eirmn -
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I ~FACTORS AFFECTING DETECTION PER FesMAr.E

_ ~Many fars inhnean in-diriduars ability to detect mi-nes and bookbtni To
I ~~estabish the relati-e impotance- of te factor., Hnaa p~n ~ asked to

identifyu ths infelt hal a swnilleam effect on deectioan napmnJfit 'te factor
considerWm nuded the effects of (a) rannons in the target and wmnronm t. i-b' eniemy

errrs Si cceamr' se polMs- aairei).% afrecww- &rtection canilitie
(d) fatiue. a:W health' "-mmoa±=nkon The res-ponsses -we sawninrirnd in Table MZ
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_ _ _ _ _ _ Detetio_ _ _ _ __mm
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I atiliYw eit-h& a Moderate or a conn4erable degree, arid SWAM indicte that adewcioraA
nion In feir henah= (~g -a& a bad cck. dimte-a) woui affeczt the-t detecto ability.- They
tsitraet& -P ~thr percentage of retttin in detzection ability due !o heath probleMS

wcocid be 4L (medlnp.I EFFECT OF OTHER COMBAT AtgnIfl1ES-

Maw- corbt activities other han ba sa detect&- efforts contibils ellhe
dir-tV - UM cm - It.z etiie

-Le! Lh or ,ee- -nircu to- the tUU1ubt hrtITeeI*6 if
Sneho-n o.f~ig g~g r. the min d oab tp w onpro to:w

ud :- __iun a.- :n Iin , Iai
ooerattn. the type Ml route tad- by a unit to move Urr t area. the marhing of
deas*her-dtew are located, and tha ue of non-Vzanv" detection- metboa! Since a
-zomibat-exenrn~ cnsoo vrwnei 9o=aM be kzawvdg cble n these areas, hta from all
rabiects wre use to rew-r- on these topics The restwoizw ame muninizd in lables 23

Subjects weasked what type of intellie.- on r't and boobyt-ips was received
ian operation- and *Wet;; it vas adequate. informnation most receivediA

asntel nbe :3 aso ecen Toeey2fa iin t wno h o ines
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Table 26

Alte natives to Visual Detection Ranked First

Percent Ranking
Each Alherrtiv3

Unit Aftraif I First

Infantry (N=59' Dogs 28
Small light mine detector 18
No alternative medhod - 9
LivNt stick 1
No response 3 ; -

Mechanized!Armor (N=1O) Mine detector 6
Dogs I
No response 3

Engineer (N-9) Mine detector 5
Dogs 2
Heavy roller 23

OFF -ROAD OPERATIONS V

When moving off the -ioad in terrain that provides opportunities for concealment,
thero is always the threat of being ambushed, running into mines or boobytraps, receiving
lon6 -ange fire, or other dangers. Subi3Cts were asked to rank these problems in terms of
their importancr, and to explain why they considered their number-one problem the
majo'. ;hreat.

As noted in Table 27, Infantry HEx and Ex subjects listed ambushes as their most
important problem, primarily due to the surprise element possible in areas providing
concealment and the likelihood that the enemy would employ an ambush in this type of
area. Boobytraps were ranked next in importmnce, being harder to detect in off-road -
operations and being a major threat in this type of operation with their use highly
probable.

Table 27

Off-Road Operations Probien-4
Ranked Mtzst Important by

Expert Infantry Subjects

Petcent of HE x a-,d E x Za
Ranking Probe n M~or

Impornant
P-Gbiem IN =44)

Ambushas 48

Poobytraps 34
Long-range fire 13
Detection bf enemy 5
Mines 0
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Mechanized/Armor and Engineer HEx and Ex subjects reported that mines (N 2)
and ambushes (N = 2) were their most important off-road problems, The importance of
mines was said to be due to the difficulty of detection in the type of area found in
off-road operations, the surprise factor, and their being the greatest threat in these areas.
Ambushes were considered an important problem because they were easy to set up in
this type of area and harder to detect.

Considering the inf'ormation provided by the infantry and Mechanized/Armor and
Engineer interviews, it is clear that the three most important problems faced by soldiers
in off-road operations are (a) ambushes, (b) boobytraps, and (c mines. The major reason
these items are probsems is the concealment provided by off-road areas.

SPECIAL AIDS AND EQUIPMENT

Infantry HEx and Ex soldiers were asked to rank in order of anticipated value the
type of items that would help them to improve or speed up visual detection. As noted in
Table 28, the aids they thought would help most in providing detection assistance were
dogs and a small, light mine detector.

Table 28

Detection Aids Infantry Experts Consider Most Valuable

Frequency of
Ranking as

Oeection Aid L (Ne8

Small fight mine detectors 11
V;sin assistance device 7
.-:dvanced trainir
Small probinG stick 1

4Fow F Ex and Ex ubicc ndcted tht no aids wouW irwfOv or

speed Jo vizuai de'"eton.

I he os.n ogs wer thLnsi htIfnrMchnzd~r .adEgne
The oly aid that the Mechanized/Armor and Engineer HEx and Ex subjects felt

would provide valuable assistance in speeding up or improving visual detection was theuse of dogs- Thus dogs were the one aid that infantry, Mechanized /A rroor, and Engineer
respondents agreu on as being some help in this area.

The HE x and Ex subject were asked to recommend the type of personal equipment
that could be used to improve the conditions under which visual detection is performed.
Thirty-one of these subject indicated what kinds of personal equipment could bve ised to
improve Lhe conditions for visual detection. As noted in Table 29, s',ecial footweai and
body armor were su.gested most frequently. follo-ed by lighter and smaller equipment
and a rod for probing.
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Table 29
t Equipment Suggested to Improve

Visual Detection Conditions
_ _ _ _ _ _ _ _ _"__ _ _ _ __

Potcunt of HEx 5
Ex Responding Inhm

Equipment INSugse item8  A
.-LW Special footwear 19

Body armaor 19

Lighter, smaller equipment 13
probe rod 13-o

Spectacles 3
Improveo clothing 3.

- = aftubjeu could nme ihan on"e respcn.se,

~VEHICULAR OPERATIONS

in order to study the effect of mines and bonbytraps or. vehicular operations, the
10 Mechmanzed -rmor subjects were questioned about %isual obssrva'ion from a vehicle,
communications between visual observers and the drive-, the directing of evasive action
by the vrehicle, and the vehicle speed considered practical whil, attempting to detect
mines and boobytraps.

Six of the subjects had acted as the commander of a tank, armored personnel _
earner. or a jeep, while the others were members of a vehicle crew. In answer to the
question of who, other than the driver, attempted to visualy detct mines and booby-
traps, subjects reported that vehicle commanders (N = 9), other crew members (N = 9),
and observers walking in front of the vehicle (N = 2) also performed this task. -

Respondents frequently said that while vehicle commanders did observe for mines
and boobytraps. much of the& attention was directed to tactical matters with specific
detection functions being performed by other members of the crew. However, all crew "
members generally had areas of observation responsibility while moving. The techniquc %f
placing an obsraer on the forward slope of an arraored vehicle for detection purposes -

was not used by any of the respondents.
On methods of communicating with the driver, the visual observer usually used radio

(tercom N = 6), followed by vo-ce (N = 4-, hand-and-arm signal (N = 3). and touch i< I
2). Direct communication from a crew member to the driver was the communication

procedure used most frequently (N = 7), followed by visual observer through a :uperior
to the driver (N = 21. non-crew member through a crew member (N = 1), and non-crew
member direct to the driver.

Five respondents felt that the individual who detcted the danger should direct
evasive action by th - venic!e to avoid mines and boobytraps. Four thought the vehicle
commander should direct the evisive action (one individual did not ans-wer this question).

The me-tan practical vehicle speeds for effective mine and boobytrap detection as a T
function of iisibility and likelihood of encounvering a mine and boohytrap are presented -

in Table 30. in general, for a given level of visibility, as the likelihood of mines and

'IC. Z
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hc-3bytraps increased, the median practical speed indlicated by -the subjects decreas-ed.
Also, for W!. I! Vals of mine and boobytrap likelihood, as the level of visbility decreaed
the median speed decreased.

Tab' a 30

Median Practical Vehicle Speeds for

i f i -w M

Good 10 12 1 rnph 9 4.6 ,-nph 10 3-9 rrpb

Lira;ted 10 7.3 mph 6 3.0 (no, 10 3.D mph

Th,.,' e resu!l, parallel the results from the Infantry and Engineer subjects. The only
difference is that vehicle speeds, as expected, tended to be somewhat faster than walking
speeds. However, both groups of subjects obviously tak:e the po-tionr that as visbilit,becomes more limited a d the likeliood of mine and boobyraps increases, speed shoud

eeasedecrease.

EFFECT OF METALLIC AND OTHER DEBRIS

All Enginee.r subjects (N = 9) indicated thw metallic debris and other objects 1..ock:;,
litter. signs tc alert locals, etc.) hindered their detection effort+s when using a mineidetector. As noted in Table 3, eight of the sufects reported they we hn ItA

F fairly often or frequently. These results di tpe of debris prresents a
significaVt problem fbr Engineer sweep teams.

Table 3!

150

Rates of Hindrance D-ue to Detkris,
As Report he by Enginaer Subjects T

Rhe of xpec ted

Seldomn 4

Fairly Ofter 3

5I
decrease.ly

liho~sig~alflioa~jnderd AD OTER EBR: . 3.

that mtalli
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COMMENTS AND RECOMMENDATIONS OF SUBJECTS

On being asked for additional comments and rec-ommendations concerning mine and
boobytrap detection, subjects provided suggestiors i'a the areas of selection, training, and
equipment. as well as a number of miscelianeous comments.

Point Men. !t was suggested that point men be selected by (a) using men who
volunteer for this duty, (b) using mer. picked by the squad leader, (c) using men whc are
small, and (d) using men who can stand the stress of combat.

Training. t was said that training shouldI (a) bhe more realistic, (b) not include
-scare" aspects. (c) include bracker-tpe training, (d) have updated publications.
:e) provide training to produce detection specialists, (f) include detection, from a moving
vehike. for mounted personnel. and (g) attempt to ensure that men use in the field what
they have been taught.

Equipment. It was suggested that !n) point men be provided smaller and lighter
weapons. (b) new development be undertaken to provid e a small detector for each man
and a detection device to be placed on the front of vehicles, and (c) follow-up action he
taken to insure that new developments reach the men in th* field.

Miscellaneous. The diverse comments :ncluded the fo)lcwing: (a)Mines and booby-
traps can be avoided by going through the worst terrain, (b) :n certain areas, such as the
highlands. boobytraps are easy to detect. (c) dogs should be kept out ahead of an 5

g4 advancing column, (d) tracker tea.-Ys could be used to dete t mines and boobytraps, (e) a
machiine-sinner should be placed behind the point man, aid (f) the danger from mines
aad b:ob3-aps should be constan'ly emphasized.

A high percentage of the subjects questioned felt that it was possible to select
indi.iduals who had the potential of becoming effective mine and boobytrap detectors. A
high percentage also said that it was possible to train individuals to become effective
mine and boobytrap detectors.

q
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Chapter 4 A

DISCUSSION

INDIVIDUAL CHARACTERISTICS AND DETECTION EXPERTISE

Background- information, psychological characteristics- ability. aptitude. and interest
were the subject variables examined in this research. In general, no relationship was found
to exist between detection expertise and any of these variables.

With the exception of the dimensions measured by the HumRRO Verbal Classifica-
tion Test and the ACB Pattern AnalysLz Test, none of the background, psychological,
ability, aptitude. and interest variables studied were significantly related to detection
expeitise.

The failure tc find a sizabls numbex of relationsins, between mine and boobytrap
detection expertise, as measured in this study, and the various predictor wariables selected
for study suggests either or both of the following conclusions: (a) the wrong predictor
variables were selecWted for study; (b) there is no general aptitude for learning the mine
and boobqrap detection task.

It is difficult to accept the possibility that the second alternative is correct. At least
on the surface, it would appear that motivation should be a strong predictor of ability in
this task. However, two cencealed measures of motiv-tion were included in the present
predictors, with no success. The strong suggestion is that alternate approaches to measur-
ing the predictor variables, or the ability to learn the mine and boobytrap detection task,
or both, may be required.

The finding that performnce on the HumRRO Verbal Classification Test (a
cognitive measure) and perforo-nece on the ACB Pattern Analysis Test (a spatial ability
measure) were significantly and positively related to detection expertise is not readily
explainable. One possibility is that these significant relationships occurred by chance.
However. furtiher study will be necessary to disc7r,-er "hdt factor or factors (if any)
mediate these relationshim with detection expertisu.

.h1e practical impact of these results is that de--ectiuen expertise probably is an
acquired skill rather than an aptitude-orientei .skill. As a consequence. future research
into this area should be oriented toward determinina the a-itical knowledge and skills
required for the successful rerformance oil decection tasks Further. if it is true that
detection expertise is an acquired skill, it is likely that, proficient detectors can be
identified on the basis of experience-oriented data. To determine wh.t would be the best
experience-oriented data to use for this purpose will require additional research.

TACTICS AND TECHNIQUES RELATED TO
MINE AND BOOBYTRAP DETECTION

Organizations furnishing subjects for this study we:e very cooperative, and appeared
to make a conscientious effort to provide appropriate personnel. The subjects ranged
from the highly profiejent acknowledged expert to individuals with a limited knowledge
of mine and boobytrap detection problems.
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All subjects were extremely helpful in provi dng amswers in all arias to the best of
their ability. As noted previously, information from the most knowledgeable sources was
used to provide a data base for answering questions posed by MERDC. These data were
also used to provide insight into the tactics and techniques related to mne and booby-
trap detection problems. a discussion of which follows.

Tves of Devices Detected. Eight classes of mines and bc-obytraps accouAed for just
over 90% of the devices detected by the HEx sukects. The majority of the devices -

detected were the type found mozt frequently on Infantry operations: grenade booby-
traps. U.S. ordnance, and Claymore mines. Since most of the subjects responding were
Infantry, this high percentage is understandable. 4

Detection Means. As expected, a very high percentage of detzes were detected by
visual me-ans. This would seem to indicate a need to emphasize additionl training in
visual detection to incre's-e the votental of what is currently our most effecti-ve detaction
means. The use of dogs is another means that appears to be highly regarded.

Visual Search Problem. Most subjects' visual search methods appeared to be based
on the mrocedure of looking forward initiallyv to detect any signs of the ene_,r', or obvvious .
devices, since they had to be alert for an ambush as well as mines and boobytrans. They 4

would the look more closely in front of them in the direction of movement for signs of C
mine-v and obytraps. This procedure was continually repeated. but always with the idea .
of searching for the enemy as well as minc-s and )oobytraps.__:

False indicators. False indications of mine-; and boobytraps were usually said to be
warning'4ns put up by the enemy litter of some type, soil disturbances, or Jmilar
items. Although this resulted in tost ime. sbj elt the idications had t, be

Detection Ability Confidence. The high degree of confidence in their detection
abilty expressed by HEx subjects -was probably the result of considerable successful
exp*encc !n this area-

UnderwaterMines. Most of he subwc!s apoeae tohave had tit4e experience and
nn tra.'ing in detecting mines placed tmdrrwater In v;.w of the possibe E of mines tn

fords rice paddies. flooded areas, arid so forth, training in this area probabiy deser,a;--ome attention.

Detecion Distances. The gr at difference in the distances thoth average and
maximum) at which the signs of mines and hoohytraps were said to be detected in good
as comnared to limited visibisity was Pr.h,v due to the occasional opportunity to see
an obvious sign at a distance in good ri:ility. This, of course, was not possible in
u;mite-d visibiity.

Cauion at Approach. Th- reductw'on in the mate of movement as ,we iikelihood of
encountern r m-nes and boohytraos ancrease pr,.Ibably reflects respect for this threat and .
the need for time to look more Varefuly. This requirement for additional caution is also

apparpnt in recommendations for the same type of actions in tactical situations where
miiies and hoobytraps are suspected in areaz a unit must move through.

Advance in Suspiciouc Area. When ordered to advance through an area suspected of
containing mines and boobVtra-r-; while Cre. g fire from the enemy, the subjects
indcated twere was a reqwrcment t move rapidly to get out of the enemy fire, as well
as the need to exercise car in moving in order to avoid devices in the area. The decision

of most - move ny short rushes creuulv examining the apa between moves. rpre-
sen-d a COMrID7romISe solution. The rvre-erencf of most subjects in this same situnlion for
moving by an alternate. route when vCsuaa searching became impractical probably indicats
a d.,,sire to avoid ::s type of area. ssib-e. when conditions preventted them from
detecting these dev:ces while moving.

V unerab-ity to Ene F _F_- Whue mo-t subjects agieed that maneuverng around

zreas that are susrpcted of containina mines and boobytrap" can result in a los of time

I'
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and -reduction of firepower and speed, only 48% felt that the unit'; vulncrruil.UIy to
enemy fire was reduced. This result appeared to reflect their rcro,.1 Vietnam expe -,ence,
where they claimed to have frequentfly encountered planned enemy !.re while attempting
to a.oid these areas.

Olfactory or Auditory Means. Approximately 29% of the subjects who said the
were alerted to the presence of mines and booby-aps by olfactory or auditory means
usually explained that this was due to smelling or hearing the enemy, not the: devices.
Discussion with the subjects also indicated that the number of times a "special feeling"
which seemed to warn of danger w as experienced was relatively low compared to their
frequent expoire. The special g" usually caused them to search an area more
carefully, which then often resulted ;- detecting a source of danger.

eXiatjns Providingsuluer. The subsetas' answers on variations that provided clues to
detection -of mins and boobytrps wac. ighly influenced by cnditions in their area of
operations, su~ch as weather, texran. zemy. This was generally true of ea emy errors that
asisted in detection and factors 9at adversly afected detedion. The type of enemy in

the area was said to be par'ticulsr'-- importan.
FatigvueHealth's Effect en Detection. The high percentage of subjects who said

fatigue and deterioration in health 1otdd have an adverse effect on thair detection abity

a requirement fir planning for avoidance of these conditions Subjects often
said they would not no:mally put men with health problems on the point. However, they
admitted they freque:,tIy had to perform this type of duty while fatigued.

Intelligence. W nile m t subjects said that the intelligence on the mine and booby-
trap sit.ation wr adequate, they often expressed a desire for overall improvement in
collection and -issemination of information in this arm.

Ro;te Selection. In addition to using a zigzag direction of movement, mC;t subjectssaid the $ ssay.,d off the tails in order to prevent th- enemy from setting up de~vies or

ambushes along heir anticipated route. Routes selected for their -inticipated freedom
from mines and boobytraps were usually through heavidy vegetated areas. Probablybeca,..to of the frequent -requirement to move through ' hstpeo-a;sb ,sadtemove hrouh ths type of area, subjects said they

usW the file formation most often.
Marking:Disposing of Mines. The method of mar.ting or discos wi of mines appeared

to depend somewhat on the type of operation indloved. Where possible, many conven-
tional uni'ts preferred to explode them in place rather than mark and leave them. Units
trying to conceal their presence often did not want to mark or explode them; but would
rezord their location for a later report.

Alternative Detecton Methods. infan-try subjects indicated that dogs and a small.15iiit mine detector were their choices to serve as alternate detection methods rather than
reying on viual detection, although they had indicamted confidence in their vis;al

Pdetection ability. Further dimcussio-n indicated ti nt the subjects wanted these methods as
su..nlcaments raUher than substitutes for visual detectien.

.,2
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Appendix A

CRITERIA FOR JUDGING EXPERTISE IN
MINE AND BC)OBYTRAP DEtECTIN

T1he initial div;s-on of sub".,,cts into categories of mine and boobytrap d-tect-enA
exprtie is accomplishe-d by the H-umRRO interviewer, who had considerable combat

experitne in sm0-unut operations. He used basic criteria obtained froir the backgrourd

questionnaire and information deduced from t-he indiVidual's intervinew to obtain a num-M-14

The second evaluation of the subjects wnas conducted by another Hum-RRO staff mem--
ber with about equal experience in small-unit operations- This evaluation also considered
-cttena obtaine-3 ftrm the background questionnaire and information from the interview
obtainted by listening to the tape-recorded conversation between in-terviewer and sbet

The methods used by d evaluators to -;- termine the numerical r-ating and-sela-
ive detection expertise of subjects are described be~low.

L. FACTORS CO.NSIDERED AND SCORINCFS YSTEM USED BY T11HE
INITIAL EVALUATOR

A. Special Mine and Boobytrap Training Points- 4

QI) Some additional training 2

(2) Extensive additional' tranping 4

=B. Tin*-- in Servce Points

0-2 Years2
2-4 Years 3
44 Years 4
Over. 6 Years 5

C. Timne in Comnbat Points

12 Months 4
13-24 Months
25-036 Months
3-7-43 Mon-ths a
Oer 40S Moniths 9

IV Tye- <of1 Comnbat Duty Points

(111 Infantry noint man S
12l) So-me asInfa-ntry point mnan 5
(3) Infantry NCOA

Arm Ai.or crewrnait 4
(5) Engsneer swee-p team .4

G;Engineer NWO
~iOther0-



_ _ I
E. Type Of Ope-raco

Points Per Percen t of TIme -Max 7)

Seach &Destrci. Co-mbat

4 321
R-No-ncombat related 0v3

F Numbers ard Type of Mies and Boobytrans Detected
I Number Points M~ Types Points

21-50 01-5 2

Et51-100 3 6-10 13t
M0-150 4 11-44 4

OsKrI 50 5 Orl4 S

t~-c s.Kowege Demonstrated D interview

fOutstsntding 20
Excellent .

Good n_IFair
Poor 0

TTI. FA CTORSi CONSIDERED AMD) SCORING SYSTreM% USED BYv
TESECOND EVALUATOR£

A. Tta -Army Semte

R More8  Criter-on
Irian 2 -Rhaw d~rln

Years 2-4 4-6 648 Years Score Fa&ctor Score
1 2 3 4

Unrqg the c-k shown abov~e. assijnA

:he pon>Prate ,,P scme. 1-5 tI
de-c-ibing be si ;VS ttal1?-,rji

Lf-rysric ....



B. _Arm Vita f-i-

Less Mo0: Can 1erion
Tm7 Than Raw -Adjutent - Adjuted

1 Vemr I_2 23 34 4 Yers Score Factor sct

Scale
Deunane tSubetafs total 1length ofI

q-nwe n Ve-,am!-at: tours) a-d, using
the scale, shown albove, assign the appro-jrpnka raw s-core. 11-:5. Iff sujbject did not

F rr*in Vietnamn. aw-ign a raw scarwe
do- Total:

C. Exposurre to Mines and Boobvtnps

Thanlo Criterion

25s- 25% 5-, %- 75 % &-OrS e Factor score

Determine the percentage of the subv-
tcf's trombt timec" duir'n vin- he

r.fotn ed duiec thait nrrcnn&w rt m1 the

the. -cll shown_ asip thi-zp

D ! Faa'm v u no-ledRge f .Oke,, 7
e r e m- i tm mn. 3_ s r. a 71W.nwz no--

Denw Scoseua r a-nor ece

I Exesv -- or 4ano 5Icol

Anayze :he sbe'squ-estwnnaire and
mlyerr-w tape. amt,4 uirtin the scale R"NoWn1
above -grs v the nmw s.oe 1-5. N
in d~ i i dtK

tactnffthe criu-riahstzed taow ifthe
qunucuintare ana gnterv. iso d not
reasrw~rwdT ;ndicate su vb*ects knowl-
eec mn a- pren a.n amssgn a raw score

of 7.
a



Cri-erimr 
-

VnDer-a

I ~ 
____

Sta-ve lco

mes sand ePhsiw Xnd 
-

F avaRane to ____ a _c-th

43) hm-in VCNV hedr _M wed -in

inabati s . z.

tz p mi g a is -iv ._ _ _ _ _ _-

S i~d e --- ~ 
_

re.."7 m--f-ooi ;r- i a- --

7: --

4.- t-. -. sivut -9= 
7_a

vs-err

1l_ 
- s~

tape asUgn the car

S th e r-.--4 ,f

>o.ur tihe sub*c-,. r
'.)eunm. ass-f ame

-afi t 
-*

!h m Opam t-znma

P - Sbj- toZ~kc-- an uist.I
c-c~ u m-a v - - -- -



E. Mine Detection l',elated F :peri-.nce (Cont.J

Criterion
Very Very Raw Adiustment Adjusted
Litte Extensive Score Factors Score

1 2 3 4 -
Scale

(2) Patrol point in davlilth vatrolling

operations comparable to those of _
an Infantry rifle company .... x

(3) Patrol "slack man" in daylight
patrolling operations comparable
to those of an Infantry .ifle NVcompany . .. .. .. .. .. ... . 4=

(4) Search and destroy operations corn-
parable to those of an infantry
rifle company .............. x 3

(5) Handler of mine detection uog.. x 3 =

(6) Mine detector operator on vehicle
routes .................... M

(7) tine detector operator on foot
8 rails, in and around villages, etc. x 3

(8) Operations (any type) in areas with
high levels of VC/NVA antipersonnel 1
mining and boobytrapphg. 3 2 i

(9) Visul observer of a mine sweep
team .................... x 2....

(10) Visual Observer for wheeled or
tracked vehicles ............. . 2 = -

(1.) Any other positions in which
principal task was visual detection
of mine- and boobytraps ...... x 4 =

k12) Emplac-ig mines and boobytraps x 1 =

(13) Disarming mines and
boobytraps ................ x = ___

(14) Destroying mines and boobytraps Sin place .. . . . . . . . .x 2

Total:

AA
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